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. 2 The Electric Field
Chapter

choose the correct answer:

—| The electric field ,5byall Jboll

el“ he spatial distribution of the electric field due to charges (1,2,3) is shown in the figure below Which
of the parameters regarding the charges are correct?

Positive Charge = Negative Charge  Magnitude of charges
@ AC B A>B>C
G B A, C B>A=C
© B A, C B>A>C
d AB.C None B>A=C

°The spatial distribution of the electric field due to charges qi and g2 is shown in the figure below.
Seslinnidd cu.m_db Ve W) QJJ Lo o di .oLi;\i JS.III_" O.D q2 9 ql csliasgdl @ ee] o.‘:l.x}.ms.” J[a.o.” .IogJa:: ,g_JJgJJI J.chu

Charge q1 aisuidl | Charge g2 aissidl | Magnitude jlasoll

@ positive negative ql > q2
® positive negative q2>ql
(© negative positive ql >q2
G) negative positive q2>ql

°The electric field lines for a system of two charges is shown below.
Which of the following could be the correct charges 1 and 2?

62g 1 (piinwsl a0 Jhay JWl go le o] (sl Jadll bgbs Gl (JSudl aogy

Charge q1 aisuidl | Charge g2 ainidl

@ +32uC —16 uC
O —32uC +16 uC
© -lo6pC +32 uC
@ -32uC ~32uC
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E 2 The Electric Field

The figure shows three charges placed at three points A, B and C
Which of the following statements is correct about the charge (q) of A, Band C ?

@ qA = gB ® qA = qc © gA = qB = qc

aThe figure shows three charges placed at three points A, B and C.
Which of the following statements is incorrect about the charge?

@ qA = qC ) qB > —qc © qB > —qA @ qA =— qc

@Points A and B are distances D and 2D from the charge +Q as shown. At point A from a charge, the

magnitude of the electric field is E.
What would be the magnitude of the electric field at point B from the same charge?

o_____
BLEE 5 4>| ‘
‘ @ Er

@ E/4 b 4E

an the figure the electric field at point (b) equals (900 N/C). What is the magnitude of the electric field at

¢ (a)ahailaic pmSl Jboll jhio b (900 N/C) . sgluu ( b) ahasill aic Gupal Jlooll. JSidl 4o
280 : : <

point (a)?
A B
|

@ 3600 ® 225 © 450 @ 1800

3|Page

0509886279

Mr. Abdelrahman Esam
Copyright © 2024, Finstein _AFE Education.
This content was printed for the exclusive use of licensed students:




uo1]j

O Chapter

gative charge-2 x10 7 C is located in an electric field of 20 N/C directed toward the East.

Ne
@V\fhat is the electric force acting on the charge?
Sainidl Gl 650l anymSlsgall Lo . §pidl gas amago20 N/C ojhio ,upmS Jlowo o @82 X10 7 C adlu i

E 2 The Electric Field

@ 4.0x10°N ® 1.0x10°N © 4.0x10°N @ 1.0x10°N
East Ls i East s West Lje Westle

A uniform electric field of magnitude 1000 N/C is directed to the right from A to B. What would be
the magnitude and direction of the electric force on a positive charge +20 nC located close to point A?

(B) SII(A) go gsodl 1000 N/C ojhaso olaiio Gipms Jloo
$(A) ahsil yo sl 287 +20 NC dungo dinuis Hle 615§0ll aupmll sgall olaiilg jlaso Lo

E = 1000 /~N/C
A @D B
20x10"" NBto A

+20 nC
20x10°NBtoA © 20x10"NAtoB @

@ 20x10°NAtoB ®
@ The figure shows two-point charges. if the electrostatic force attraction between them is 6uN.
What is the magnitude and direction of the electric field acting on the positive charge?
bUN Lomiv alaling el wilbbidl 696 cilS ] . ouidnsi ¢po cpiingd JSidl abgy
Sasogallainidl ,le pigoll iyl Jloollolailg jhso Lo
oS TEOG

0,= -1~ 10¢C
------------------ +

© 6N/C to the left @ 6N/C to the right

@ 2N/C to the left ® 2N/C to the right

g‘69.6_” JioJ QJTII o éi

@Which of the following represents force?
@ q*E

TS

®

< | b

@ Eq
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E 2 The Electric Field

@ The diagram shows a particle with positive charge Q and a particle with negative charge —Q. The electric
field at point P on the perpendicular bisector of the line joining them is ........ccccccuennee.
sagoll @aioll Jle P ahsillaic GupmSl ool 8loil aagl Q— s dinui o) laguing Q dsogo disuis o Lowun J<uidl oibgs
lomiy Jolgll lhall

QT *P

+Ql
) © - @ -

@ T ®

The diagram shows two particles with positive charge +Q. The electric field at point P on the perpendicular

bisector of the line joining them is ......................
......... [.o.m.LyJo]gJ”oa_Ugng_oy_”moJ.o.”Qlc P ahsillaic ?JJ_DJS.” Jla.o.” olg_:] +Q. dungo dials Lo.m.]d_}ommJSfilJle.ogJ
+QT

HP

@ 1 ® ! *Ql@) “ @ -

@Consider two-point charges g1 = +4.0uC and q2 = —8.0uC, separated by a distance of 4.0 m.
Find the magnitude of the electric field (in N/C) midway between the two-point charges

4.0 m asluwo lomiy Jnoicq2 = —8.0 uCqgql = +4.0 uC iishsi yiingis agag o yisl
d.y.ﬁ.l.laﬁ.dl O.I.L.I.D_Atl.” I aoluodl @aniio Q_o (N/C 6;139.;) QJJ.mS_” Jl::.o.” _]I:\_a.o mg]
©  9.0x10° @ 1.8x10*

@  2.7x10% ®  72x10%

ccording to the figure, two charges (Q= -3.0nC) and (q = +2.0nC), the electric force between them equals
to 7.3x10* N and the distance between them is (8.6m), if q is placed at (5m,0m).

What is the electric field at the point (0,0)?
7.3x10% N (Q = —3.0uC) g(q = +2.0uC) yyuiinsidl gu dhliioll ikl ym<l s9all JSidl o

§(0,0)alnail aic il JlooJl Lo (5m, 0M) dlasill 6 dcgirgo q cuilS 1] (8.6M). Lamiy doluollg

Qe

720.0.2N/C

a7
® 905.0N/C © -551.0N/C @

(0,0)

@ 1271.0N/C

0509886279
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@ According to the figure, two charges (Q = +8.0 uC) and (¢ — 5.0pC), the electric force between them
equals to (3.6 x107! N), if Q is placed at (0 m, 0.8m). What is the electric field at the point (0,0)?

ab (3.6 x10'N), (@ = +8.0 uC) (¢ — 5.00C) yiinil ey daliioll agly eI sgall J<idl 6
§(0.0) dhaillaic Lilpalll Jboll b (0m, 0.8m). dhaill ;6 dcgrgoQ cuils Ii]
©.0) a
@ 1.68x105N/C ®@ 1.12x105N/C © 1.25x105N/C @ 2.82x101°N/C

@ According to the figure, if (Q = —2 0 pC) and (@ = +2 0 pC), what is the electric field at the point P(0,0)

Qe
P(0,0)ihsillaic Gyl Jboollge Lo (=420 pC), g (Q=-200nC) Yyl bl J<idl lasg
E
P 3.0m : *
® , .. ® .
E=2.3x10°N/C E=3.1x10°N/C
Qe Qs
£ -
61° . 61°
Pl som q * P[ som @ '
© _, @ :
Qs = Qe
E=2.3x10°N/C E=3.1x10°N/C
: 3
29—0 e 290 a .
P| = q P| 3om q 2

@The figure shows the electric field pattern around two charges of equal magnitudes and opposite signs.
Which of the labeled arrows correctly represents the direction of the electric field vector at point P?

g thaulmwmguwlmoww@mdwmwlmmdl
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@ In the figure, a small negatively charged object is placed at rest in a uniform electric field.
Which of the following statements describes the motion of the object when it is released? Neglect the mass

AN 'iio?jL_s_}mS Jbo Jah yglul g@g?baig.“ullaghu S pn 838 Cusig i I%,é

— ali<l Joml Slojyaiaic 55801 a8 pn cani agill asljleell o
@ begin to move with a constant (© begin to move with an increasing
acceleration towards the right acceleration towards the left
radl olaily culs ¢ jlutiy &S yaly Tagia bugdlolaily ayljio gy &8 ally T
(M begin to move with a constant speed d begin to move with a constant acceleration
towards the left towards the left
Lol olaly &l e pusy a8 yaly lagiom Slugllolosly el ¢ jlucy S pally b

@In the figure, a small positively charged object is placed at rest in a uniform electric field.
Which of the following statements describes the motion of the object when it is released? Neglect the mass

wabaiio GilymS oo J5b goSonll 89 6 dinillisngo psen 35S cueig Sl oo

@ qJ.lS."J.o.miij}ﬁmé}ﬁ]liﬁp&muﬁmuhh&"dﬂdi
@ begin to move with a constant (© begin to move with an increasing
acceleration towards the right acceleration towards the left
ol olaily culs ¢ jluiy &S yally lasiow budlolasly aylfio gjluiy &S pnly hagyu
(O begin to move with a constant speed d begin to move with a constant acceleration
towards the left towards the left
Lol olaily &l de pusy @S yoly lai ol olaily el gbuciy Syl fai

_LGeneral Charge Distributions aole)l cslisuidl cslssjgs

@W hat is the unit of measuring the Linear charge density( A ) on a thin metallic sheet?
15 asiaso s Gle( A ) gkl ] 29iS s 5209 o Lo

@ cfs ©® c/m © co/m? @ c/m?

o @) What is the unit of measuring the surface charge density (o) on a thin metallic sheet
16 iuiaso iosio ole (0) dxnanl|ainds 45US ulss 5209 Lo

@ cfs ©® c¢/m © c¢/m? @ co/m’
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@What is the unit of measuring the Volume charge density ( p ) on a thin metallic sheet?
sty igieo dasio ole (P ) sl o il S s 220 o Lo

2 The Electric Field
Chapter

@ cfs ® c¢/m © c¢/m? @ co/m’

@What does x represent in the equation dq = X d V for a charge distribution over all the parts of an
insulating sphere? And what is the unit of x?
§ X620g Lo Log Siljle 8)S cljnl gron ole dinidl gijgi) dq = X d Vihleoll ;6 X Jioy bilo
© linear charge density C/m

@ surface charge density C/m?
) volume charge density C/m’ @ infinity charge density C/m*

?(o_n.u.:x_” i dinudd] asliS 6109 o2 b . nl_v_u]” gnlal oD QL: acjgo diauidl csls Inl
2 @ om’

@If the charge is distributed over a One- dimensional object. What is the unit of charge density of this object?

@ /s ©® c/m © c¢/m

@If the charge is distributed over a two- dimensional object. What is the unit of charge density of this object?

S ounall i dinidl 4668 6159 G Lo - alesll G515 ama le dcjgo dinuidl el i)

@ cfs ® c/m © c/m? @ c/m?

@If the charge is distributed over a three- dimensional object. What is the unit of charge density of this object?
Sounall ] dinid] 4658 6159 G Lo - alesdl G315 conms e dcjgo dinsidl uilS 3]

3

@ cfs ©® c/m © c/m? @ c¢/m

@A long wire carries a charge 12.0 uC/m, what is the charge of 0.333 m of it?
$0.333 m 6 dinuit Lo« 12.0 uC/m ainsis Joosy Jugh b

@ 12uC ® 36uC © 1.8uC @ 4.0uC

@A conducting sphere has a charge 23.5 nC, if its radius is 25 ¢m, what its charge surface density?
Saiouill olaw a0liS o Lo« 25 cm loojhas wai yl8 15]23.523.5 nC disdis L) dliogo 839

Hint: Area of sphere ( A = 47r?)
© 1.2x10 % C/m? @ 4500 C/m?

@ 3x103C/m? ® 6.0x10 ° C/m?
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A large, flat, horizontal sheet of charge has a charge per unit area of 6 = 25.0 uC/m?.

What is the total charge of the 0.02 cm? sheet?

6 = 25.0 uC/m? sqlusi asluso s10g JS dinib o le dnlnwoll 8 Sl dusoll iagonll sgins
0.02 cm? 6 asygll axd Sl ainidl Lo

@ 0.5uC © 2.6uC © 25pC G)) 50pC

A 2D disk with a radius of 12 cm has a uniform charge density of 14 C/m? .
What is the amount of charge distributed over the surface of this disk?
Soopill ho glhws Gle acjgoll ainiill jhio Lo . 14 C/nggtuﬁ&o_léli.oiig_nﬁ&bljﬁq.] 12 cm O}bﬁ&ojahgnlgjw@ﬁ

(Hint: Area of disk A = mtr?)
@ 0.63C ) 0.49 C © 0.12C @ 035C

A plastic disk with a diameter of 20 cm is charged uniformly with 10'* electrons.
What is its surface charge density?

(Hint: Area of disk A = nr?) 2515 Lo Sasl » olilioea Bl cm ophd oSl 058

@ 5.1 x10°C/m? @ 1.3x10*C/m? © 2.5x10*C/m? @ 5.1x10*C/m?

Two long, uniformly charged rods are placed parallel to each other. Rod A has a total charge of 10 pC and
a length of 5.0 m. Rod B has a total charge of 15 pC and a length of 3.0 m.
What is the ratio of the linear charge densityA A of rod A to the linear charge density A B of rod B?
5.0 m Jgbg 10 uC glus (A) capasl) ad Ul ainidl. WU sjlgo lamio JS dalaiio dindiy ylgadico yligh yluas gog
3.0 m alglog 15 pC sgluwi (B) cuparsll
§ Bauasll AB adasllainggdl asliS I A cwasl] MAadas]l ainsidl asliS aus bo

@ 3/4 ® 1/4 © 4/5 @ 2/5

A large plastic disc with a radius r is charged uniformly with 4.5x10'® electrons. If the surface charge
density of this disc is 0.11 C/ m?, what is the radius of this disc?

9l oyl lim] dsndn wll dinidl @568 cuils ] . ggpild] 4.5410" 4 alaiio JSiy ygauito T ophas wai jus GSsiwlly )8
Syl i ths wnilo0.11 C/m?

@ 1.4m b 41m © 0.14 m @ 0.41 m

@Given a linear charge density (1 = 5.0x?) from (x=0.0m) to (x=4.0m).

Find the electric charge between (x=0.0m, x=4.0m)
(x = 0.0m, x = 4.0m) g acbyaSl aisidlasgl.(x = 4.0m) LI (x = 0.0m) yo(d = 5.0x2) axhsl ainsil asliS cuilS k]

©) 106.6 C () 40 C © 0C @ 853.3C
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—u:orce due to an Electric,ibyall Jlo.oll ¢ aailill gall

@ A proton is placed in the uniform electric field of magnitude E = 0.25 N/C. Find the acceleration of the
proton (in m/s?).

Jloolly 03l dayii M /562095 ygigpll gjluillangl. E = 0.25 N/Cojhio alhiio imS Jlao o ugigp b
Hint: Proton mass is 1.67 X 107%”kg and proton charge is 1.6 X 10719 C.

@ 2.5x10’ ® 50x10® ©  6.0x10’ @ 9.0x107

An electron with velocity 1.55 X 103m/s is fired horizontally across a horizontally oriented charged
conducting plate with a surface charge density of +3.0 X 1071 C/m?2.

What is the magnitude of vertical deflection of the electron?

ol dsadhw dinh 36liS, dxol digasito dlngo dayin puc (861 1.55 X 103M/S dcpuy goyisll glbol

o oSl ull olyaill jhio 1agl +3.0 X 1071° C/m?

@ 49 % 10-3m ® 0.5¢c7 © 2.7% 10~5m @ 2.7cm

As shown in the figure an electron is fired horizontally towards the positive x direction over a horizontally
oriented charged conducting plate with a surface charge density of (+3.0 x 107> C/m?).
If the vertical deflection of the electron is (0.5¢m) after it has traveled a horizontal distance of (2.0 cm).
What is the velocity of the electron when is fired? (Neglect Earth gravity)
q:x_m.aolc Lm.oiqogn Lmoiugm‘hnqlognma@goXuagnjlong“]owb Lm.oidg}xs.”élla; JSﬁLllone.og.og.m LS
(O 5C7Tl) égLuu ngJSJ]IJ Q_m]_,JI LDIJ:AJ]” dlS I::I ( (+3 0 X 10_15 C/mz) awlis cu:x_la_m Qo cilh q.xg:s_m.o qlogn

o3k vl > QQ.O]IJOILLCUQJJSJ]]IQ.CJJM Lo (2 0 cm) LG_]:m qmolmLuLogJaomngJ dl
R R (3 M aglall Jlos) o)
@  1.08x1072Y  ® 542 x107%] ©  238x10°) @ = 1.54x10%
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@ As shown in the figure an electron is fired horizontally towards the positive x direction over a horizontally
oriented charged conducting plate with a surface charge density of (+3.0 x 10"'> C/m?). If the vertical
deflection of the electron is (0.5cm) after it has traveled a horizontal distance of (2.0 cm).
What is the kinetic energy of the electron when is fired?
Qe aslis L] dmogo digaiiio ilogo dogan G9o X cagall oloill olaily Lissl ygsitl] glbl (JSill 6 ob90 9o LaS
osem “ (0.5cm) sglusy gyl ?.wiJJI @yl yl$ 5] +3.0 . 107!° C/m? 9l dpadaus
1 Sadls] aic i<l a5 a5l Lo.( 2.0 cm) lojas asssl doluco ghas ol ass

0 X
0 Xg= 2.0cm

@ 24 x10°n/s ® 16 x10®m/s © 13 x10°m/s @ 1.2 x 103m/s

According to the figure showing an electron fired with an initial velocity Vo from point A above a
horizontally charged plate with a surface charge density of 3.2 uC/m?, the electron arrived at position (B).
What is the magnitude of Vo at point A?

9lusi sl w dinui a0l Lso] digaiio dnson Ggo (A) ahaill o VO axihil i yopiSll gllbl aungs il Jid) lsog
T‘_> $(A) ahaill 2ic VO jhio Lo .(B) gagoll Ll ygpiShll Juog . pC/m23.2

14cm

@ 31x10%m/s ® 35x10'm/s © 3.0x108m/s @ 1.8 x 108m/s

—LThe electric flux syl Goaill

@ A cubical Gaussian surface is placed in a uniform electric field as shown in the figure. The length of each edge of the cube is 1.0
m. The uniform electric field has a magnitude of 5.0 X 108 N/C and passes through the left and right sides of
the cube perpendicular to the surface. What is the total electric flux that passes through the cubical Gaussian surface?

sl alriiall Gyl Jlaoll 1.0m. ggluy caSall glo JS Job JSill 56 090 9o LoS alaiio GupmS Jloo 6 cialo gidg
eJa_mJ]oJ_c L{ngo.c LmSoJILmSoJIQ.OQ.oJ]”g J_m_gl”d_m[a_”y_c}ngSO x 108 N/C

R 4
—_— ~+—>
—

@  zero ® 3.0 x 10° Nm?/C © 1.5x10" Nm?/C @ 2.5x10° Nm?/C
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A flat surface of area 3.20 m? is rotated in a uniform electric field of magnitude E = 6.20 X 10% N/C.
Determine the electric flux through this area when the electric field is perpendicular to the surface

OJ_DJ]IQQJJ.ZDS.”&O:IJJI:IQS)IE = 6.20 X 102 N/C OJI:\.Q.D‘,o.IaJ.LoOJJ.mSJIQ.OOOJg:\J 320m2 q.mLuLoéng.oeJa_m

@ 0Nm2/C ® 198x106Nm2/C © 140x106Nm2/C @ 6.19 x 105 Nm2/C

A flat surface of area 3.20 m? is rotated in a uniform electric field of magnitude E = 6.20 x 10% N/C.
Determine the electric flux through this area when the electric field is parallel to the surface

omJHsQJ}mSJI&OLJIMgIE = 6.20 x 102 N/C. OJI:\.D.Orob.lJ.OQJJ.mSJ[Q.OQOJgnJ 3.20 m? q.m[.m.odng.oeJa.m
sl Jle ilgo Lapesll Jloall Sy Lonic dnlusol

@ 0Nm?/C ® 198x106Nm?/C © 140x106Nm2/C @ 6.19 x 105 Nm2/C

@ According to the figure, a cube that has (5.0cm) side length in a uniform electrlc field (E = 200N /C), that
is perpendicular to the plane of one face of the cube. g ,f—»
What Is the magnitude of electric flux passing through the black face?

@ O0Nm?/C ® 1.0Nm2/C © 15Nm?/C @ 0.5Nm?/C

@According to the figure, a uniform electric field (E = 360N /C), that is perpendicular to the plane of one

face of the cube. if the electric flux passing through the left shaded face is equal to (-1 .2Nm2/C). What is the
cube side length?

aaglly jloll uyml gmjldmnl caaSoll angl aal sgimo Lle gagoc (E = 360N /C), olaiio iymS Jloo JSiall lBsg
> ScunSoll els Job Lo (-1.2NmM*/C) sqbusg yuusl JLaoll

@ 0.058m ® 3.3x103 m © 17.3m @ 300m

@According to the figure, a uniform electric field (E = 28N /C), that is perpendicular to the plane of one face

of the cube. If the electric flux passing through the left shaded face is equal to (-7.0 Nmz/C),
what is the volume the cube?

ool slall gyl gl oS B ol aogl 2o sgiuno ole srgoc (B = 28N/C), oliiio ipmS Jloo J<il) il
_4 | © SeizSall 025 Las (7.0 Nm?/C), gl puusll Lol

@  0.125m3 ®  8.000m3 ©  0.250m3 @  0.500m3
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'What is the flux through a circular area with radius of 0.30 m placed in an external electric field has a
strength of 1200 N /C and makes an angle of 60° with the plane of the circle?

i 1200 N/C aiasis 51 SilipmS Jlowo 6 dcgingo 0.30 M leojhas waidyyih JUs §oaill jlaso aogl
¢ S8 )5kl sgimo go "60 dsgljs dxglj ginsg

@ Z93Nm2/C ® 169Nm2?/C © 565Nm2?/C @ 979Nmz/C

@ In the figure a cube with sides of length 5.0 cm, an electric field is passes through the cube if the electric field is
given by this equation: E = 2.0x" + 4.0y + 6.0Z. What is the electric flux through the shaded faces?

ahlzolloims Ghazo Gupalll Jlaodl ylS 1] ceSall JIs GipaS Jloo jas« 5.0 €M agls Job cusSo I JSil o
Y E = 2.0 + 4.0y + 6.02

@ Z0.615Nm2/C ® 0.020Nm*C © 0.030Nm*C @ 0.0050Nm?*/C

@ According to the figure, at which (0) the magnetic flux equal approximately to (0.5EA)?
0.5EA s 1lll ginill dogs yoSim (0) auglj sl aie (JSidl Lle bloicl

L

@ 60 ® 30 © 90 @ 0

@ According to the figure, which of the following is corresponding about the electric flux from surface A?
§ ool o Gupmll Goaill go §olgis eyils oo gl JSidl Gle hloiicl

>
v o

A

Y

@ Pk

¢max

© Pk

¢m ax

® o

¢m ax

ul|l W
Uil
wl w,
a1 Ul

¢max
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@ The diagram shows a ring in a uniform electric field passing through its surface. The ring rotates so that
the angle it makes with the field changes as shown in the diagram, the angle made by the ring from position

(a) to position (b) is17, what is the electric flux ¢, ?
(@) ()

=
>
-

Einstein AE

g =12 Nm?*/C b, = - Nm2/C
o9 LS Jlowoll go lawini Gill duglil psis cuny dslall j9a5  lmadhw jlisyg olaiio GipmS Jloo o6 dypihddls gy J<adl
$bp o1yl Goaill jhso Lo 17 (b) gagll ;6 cuainl gl () gagll o dsyilll aslall Lesh oillaglil JLidl

© (Ugds @ o _5
4

@ e _3 ® ¢p _ 4
e 5 ¢max B 5 ¢max 3 ¢max

¢m ax

—{ Gauss's law ugls ogils

@ Three isolated charges of+2q, -2q, and +3q are placed in a 3D vacuum space, where they are surrounded by
a Gaussian surface, as shown in the figure. What is the total electrical flux through that surface?

o-° 2v90 go (PR ¢Q.mg[3 eJa_w Lm_l Ja_l:u duo ¢:|l_w]” QJHJ ,EIJ.o clao o—°+2q‘ — ch + 3([ ngJ_v.oJl Sl &5 Cuming

Sohudl io puc IV Gyl oaill g Lo . Sl

\

‘,noo"j‘,-‘
® .¢:+7q ® ¢=+3q © ¢ =+3q @ b = +5q
&o 4‘7T80

Assume that the cube shown in the figure contains seven electrons, eight neutrons, and a number of protons

if the electric flux through the cube is (3.62 x10°*Nm?/ C). How many protons in the cube? ‘
oIl goaill ylS il ccsligigpull o 3a.cq ciligpigsi dsilodg cilig il desw Hle gging JSidl ;6 abgoll cieloll yl o pisil
Scaslall 5o cligigpll me 0 (3.62 x10°NmM?Y/ C) cusloll JUs
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L

@what is the magnitude of the electric flux through the sphere shown in the figure that contains an electron

and two protons?
Sersigiop 9 eyl Gle ggind GUl Jluidl 6 dabgoll 5.l JUs oSl Goaill jhso Lo

D 1.6x10° Nm*/C ® 1.8x 10®* Nm?/C © 3.6x10° Nm*C @ 5.4x10% Nm*C

A neutral sphere, made of insulating material, is placed in an external electric field as shown in the figure.

The net electrlcal flux passing through the surface of the sphere is:

. j .S?gugo,glejm e JLoJIYISJI%H 1Sl Goaill

@  Zero ] ®  Negative (©  positive @  cannot be determined

@A small sphere has a charge +q. Spherical Gaussian Surfaces A and B are concentric with the sphere, as shown in

the figure below. The radii of surfaces A and B are r and 2r, respectively.
The magnitude of the electric flux through A is ¢ A. The magnitude of the electric flux through surface B is ¢B.

The ratio Z—;is
awahudl gphs laai I JSidl 6 0590 go LS 8531 jS10ll hnio B oA lodaudl $9i8 +q. diouis L) 8100 84S

(l)B g.mBeJa_udlp.coJJ.mﬁJlgg.onJIJ'mod)A g.ﬂ)Aeb.uL”J_LCQJJ.mS.”@.OllJIJImD u.uj.dlolc 2TgT|.o.mBgA
- h dgLuu cu.uu.”

Hint: Area of sphere ( A = 47r?)

® ®

@

e
N =

1

@A point charge sits in the center of a 1 m cube. The electric flux through one side of the cube is
7.2 x 1019 Nm?/C. What is the charge at the center of the cube?
7.2 x 10 Nmz/ngng wSall cllalani JUs ol goaill 1 m algb w0 jSpo 6 drhdi dinuis a0g3
Sewloll S yo aic ainuidl o

@ 38C ® 4.6C © 6.0C @ 89C
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@The figure below shows five Gaussian surfaces (a to e) surrounding a distribution of charges
Which of the Gaussian surfaces have a largest electric flux

oS o Sl al Jugls alauwll o gl clindil) gsjgis baai (@l €) dugls glawl duas G JSidl gbg,

D) a © b © c @ d

he figure below shows a distribution of charges. The flux of the electric field due to these charges through
the surface S is

- 90 S gl pie cilioidl o e 3l ipmSl §oa3 . linid] gajgs M S g5gs

&y 134 ® t2q © ¢ =+3q @ _ +5q
€o

¢ = QT ¢

&o 4me,

@Inside a spherical surface is a 5.3 x 10°® Cand a -2.2 x 10 C charge. What is the total electric flux through

the surface of the sphere in units of Nm?/C?
N Nmz/Camg_g 6}5.” ol puc OJJ_mSJIQJ.Sjl @.o:u.” Lo~ 2} LN C ainwg 5.3 X 10 C dQJS obhuw J:zl: 1059y

@ 34x1071¢ BBl X 107 ®—13.5%10° @ 2.8x10*
@A 3.5 C point charge sits in the center of a 1 m cube. What is the electric flux through one side of the cube?
ScusSall gldlanl e jloll il Gonill Lo .1 M uw€o (S0 563.5 C iglnisi dinuis a0g3

@ 6.6 x10''Nm?/C ® 4.5x10""Nm*C © 3.3 x10""Nm*C @ 5.0 x10""Nm*C
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@A hollow spherical conductor with an inner radius 5.0 cm and an outer radius 6.5 cm and its outer surface

carries an electric charge, an electric charge q is placed at its center, resulting in an electric field at the inner

surface of the conductor 50 N/C towards the center of the conductor and another electric field at the outer

surface of the conductor 50 N/C away from the center of the conductor,

what is the magnitude and type of charge q?

aic Cuwihg « q.ljl.u.ms Ao QQJIQ_" anlhu J.oa.‘gg 6.5 Cms:,:)ﬂb.”oﬂa.ﬁ wnig 5.0 Cl’IlQlah_” OJJa.B Wniwgao 09)5 ,J_.og.o

ilpamS Jloo 129s oS Jogall jSyoolasl 50 N/CJogall Jlahll alullaic yibymS Jlao giis gaslymS diai 0jSso
§q dindidl g9 g Jhso Lo« Joogoll [Spo e frsmy aniy 50 N/C Jngoll o)lall gloudl aic a1

@ +25x10"12C ® -25x102C © -14x10'"C @ +14x10MC

—{Special Symmetriesan sl alilodl

@What does x represent in the formula Ey = ZRTX of an infinitely long wire and what is its unit?

Saiang Log sl U Lo LI Jugh cllul Ey =2"7X ahalzoll L6 X Jioy bilo

@  surface charge density C/m? © linear charge density C/m
®  volume charge density C/m? @ infinity charge density C/m*

@An infinitely long charged wire produces an electric field of magnitude 1.23 x 10° N/C at a distance of
50.0 cm perpendicular to the wire. The direction of the electric field is toward the wire.

What is the charge distributionA?
Jlaollolail.clludl e dngoe 50.0 cm asluo aic 1.23 x 10° N/C ojhéo oS Jbo Lilai U Jela ygaice cllu iy
4 dinuidl gsjgi Lo cclludlolail 6 apall

@ 3.42 x 1078 ® (123103 © 3.42 x 103 @ 6.15 x 1078

The magnitude of the electric field due to an infinite, flat, thin and nonconducting plane of charge is
(1.55x10*N/C). Assuming that the charge is uniformly distributed,
What is the charge density on the surface of the plane?
9o dilypmS dinuiy ygadito « Jogo juc g Hilmill §18) oo a9l e Q3N GilymSl Jlooll jhso
§ ol e ainsidl aolis o« oUaiL acjgo ainuid] ol alyiols .(1.55x10*N/C)

@ 310x108 C/m2 ® 1.55x108C/m? © 137x107C/m* @  2.74x107C/m?
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. 2 The Electric Field
Chapter

@The diagram below shows two charged plates placed close to each other.

Rank points 1, 2 and 3 from greatest to the least electric field. ' I 3E
2

++++

++++

oS Jlao Jo1 Il S Jloo 8] 0 3929 1 bolail e

. . el lomdes o wysll gricgdgo uiigadito ginssn G JSidl obgs
2
) 1=2=3 © 3=2>1 @ 3>1>2

@ 1>2>3

@In the diagram below, two infinitely thin, parallel, nonconducting plates are placed in the air, separated by a

distance of d. They each carry a uniform positive charge with density distribution of

What is the magnitude of the electric field at point a

R d dsluo lomiy Jasi gilogo jiéq ylilmi U yljlgio yléss) glogl clgmll 6 g9 jloall JSidl ;0
E'd ﬂ_ w o adhaillic Sbadl Jball jhio lo o LatsliS ijgill daliio diage i lamio JS Joas

&

@ i ® g © 20 @ 0
&

@ Two-point charges are placed at two of the corners of a triangle as shown in the figure.

Find the magnitude and the direction of the electric field at the third corner of the triangle.
JSidl 6 o890 g LoS eulioll Llgj ¢po ersiuglj aic s cro gliiadis ciedg

100 uC

* 100em

+1504C

200 em ‘
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2 The Electric Field
Chapter

Two identical point charges, each with a charge of +10 puC, are located along the x-axis at
=-2 cmand x =4 cm, as shown below.
go oS X =4 cmgx =-2 cm aic X jga0ll Jgb Lle ylesi. +10 puC lomio JS dings couililaio olishhsi oliiais
Qu=+10 uC Q2 =+10 uC olisl a5g0
-Z-i (IJ i i 3I£|5 I6)((cm)
What is the magnitude and direction of the net electric field at the origin (0 cm)?
(0 cm) Jwoll ahnsiaic I Gl Jbollolailg jhao Lo

At what location along the x-axis will the electric field be equal to zero?

i Gumll Jlboll sglug X jgaoll e g0 slaic

@ A +5.00 C charge is located at the origin. A — 3.00 C charge is placed at x = 1.00 m.
At what finite distance(s) along the x-axis will the electric field be equal to zero?
9luu X jga0ll Job Gle a.oLm.o:jl:l.ch = 1.00 Maic aisui. — 3.00 C Jollahaiaic +5.00 C aiois 20g3

$hiao Lyl Jlooll
+5C! A i
: X := I m

K
|
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2 The Electric Field
Chapter

Two charges, g1 =-5.0 uC and g2 = +4.0 uC are located in the xy-plane as shown in the figure

below.
What is the magnitude and direction of the net electric field at the origin?

$(0 cm) Joll i aic IS iyl Jlaallolssly jlio Lo

+4»Luc‘.-Jw % |

0.3m

l I q,'
: Q— x

-5.0uC

! 0.4m |

Two charges two points are the same each — 6.0 nC Place in the X, Y axis at the following

locations: ( +3.0 cm ,+3.0 cm ) (0.0 cm ,0.0 cm )

Calculate the magnitude of the resultant of the electric field at point location

(X =00cm,3.0cm)

Find the angle that is made by the vector resultant of the electric field

ragll gslgallaic X, Yggiumall 56 cizag— 6.0 nC lomio JS ylibilaio ylishai ol
(+3.0cm,+3.0cm) (0.0cm,0.0cm)
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@ Electric fields of varying magnitudes are directed either inward or outward at right angles on the
faces of a cube, as shown in the figure. What is the strength and direction of the field on the face F?
JSidl 56 g590 9o LoS cieSall angll e dails dsgljs oylall gl S5kl ] aslizo als) dypmS oo angs
N angjl Ql_c Jl:._o_” olc_x_'ilg 6a.is Lo

25.0 N/CTB

20.0 N/Cl E

@ According to the figure, a cube that has Volume 0.001m? in a uniform electric field
(E=3x10"N/C), that is perpendicular to the plane of one face of the cube.

A. What Is the magnitude of electric flux passing through the black face?

B. What is the total electrical flux through that surface when charge g = 3.2uC place in the centre of cube

—
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The six faces of a cubical box each measure 20.0 cm by 20.0 cm, and the faces are numbered such
that faces 1 and 6 are opposite to each other, as are faces 2 and 5, and faces 3 and 4. The flux through
each face is given on the table. Find the net charge inside the cube

canSoll Jah ad<l dinidl angl. Jgaall 45 6 Glaso ang JS JIs §aill 493 ylmaglly S92 lmagll clliSe

Face |Flux (N m?/C)
1 —70.0
2 —300.0
3 —300.0
4 +300.0
5 —400.0
6 —500.0

@ Prove that the electric flux through a closed surface is given by the net charge inside the surface
divided by the permittivity of the medium, and write the Gauss's law in its integral form

aolSill aijgn 6 Jugls ygils

@ Find the net electric flux through the spherical closed surface shown below.

Q
e} +1.00 nC
+2.00 nC 4

~3.00 nC
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